-1- AN EPOXY- BASED ELECTRI CALLY | NSULATI NG ADHESI VE E THE P OF
ELECTROLYTI C CORRCSI'ON 5 The present i nve& gé%?:
epoxy- based electrically insulating adhesive for the prevention of
electrolytlc corrosion, of particular use in the electric/electronic

i ndust ry> 10 For electrically i nsul ating adhesives in the
eIectrltJeIectronlc |ndustry tmo co 'ent type epoxy based adhesi ves are

“'so far known. Pal \SED BX DT TALS: : ES TR eri stics,

t wo- conponent I
agent are known,

DHHd T as a curing
omponent type

.epoxy adhesi ves mhlch w | | harden at roon1tenperature, al i phati c am nes,

aromatic amines, alicyclic am nes, nercaptans, etc. are generally known. 20

However, convent i ongly g 39@5%%@%%%%oaetcuaeeep%yaadbﬁawesageam in the

el ectrisc/ el ectronic ind are practical insufficient 1h their ability
to nalntalﬁléﬁééﬂﬂad1ﬁh§@ﬁ&ﬂ@&ﬁ"9aﬂéhsééV8e§°Fh§9ehE€8V?ﬁelﬂPoB rty to

generate e|eQ@tdtQ|o)dtthderd’rQ%lsQl&nUnd€ﬂ part@adibronseheénethe25 noisture is

gi ven and \ | t | of this, for the purpose of room
tenperatureqse?t 1 he§°§§°f55%§g§§§ﬁ the electric/electronic industry

wherein there are reglons to be electrically insulated, adhesives having
practically sufficient perfornmances are not yet avai l abl e. 30 When an

acid &ﬁhydrlde s u%%p 33 2 EY" quya9ﬁghla@986yadhesives in the
electric/electronlc industry, two-component type
epoxy-based adhesives are so far known. Particularly,
W/ from the aspect of electric characteristics, two-component

15 type epoxy adhesives with am acid anhydride .as a curing
agent are known. And, for the curing agent used in the
two-component type epoxy adhesives which will harden at
room temperature, aliphatic amines, aroﬁatic amines,
alicyclic amines, mercaptans, etc. are generally known.
20 However} conyentional room temperature setting
epoxy adhesives known in the electric/electronic industry
are practically insufficient in their”ability'to maintain
electric insulation, and besides they have the property to
generate electrolytic corrosion under a condition wherein
25 moisture is given and voltage is applied. Because of

~ this, for the purpose of room temperature setting adhesion

U for use in the electric/electronic industry wherein there
are regions to be electrically insulated, adhesives having
practically sufficient performances are not yet available.
30 When an acid anhydride is used as a curing agent, epoxy

adhesives do not harden at room temperature, and high

temperature for a long period of time is required to

harden them.
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adhesi ves do not harden at roomtenperature, and high tenperature for a
long period of tinme is required to hagden them 35 la British Patent:
Speci fication No. 950928 di scloses a cold curable resin conposition for use.
as a facing or .surfacing material; which conposition conprises: 1. a ..

pol yepoxi de, mﬁiﬁﬂbWatéh@tCWﬂﬁid:@ﬂl@ﬁ Rob> 950by8i dykcpekgst Rer and a
polyhydrlc subs tut d_nmono %drlcfghenol and 3. &

bi t um nof¥® t%ﬁ¥%9f21¥é?fﬂﬂéémﬁﬁfﬁ PP T BP§ 28nPr FBELD: OFcast 10% by
wei ght ofsurfacingimatexiak, winich pcapositionOconprdsesi0 the al kyl

substituted phgnol,f gbéggk t n rgm 30 to 65%
by wei ght of the totﬁwnéat’g%gé e comoﬂt%seﬁg%ﬁ%gi meg \%th a
har deni n@RIY1 Relyether 3ad o PHHERYEr 3G PBeB8hpound are said to cure

to forma hard, dugmbd ExyDrogesett 6@ahbNghydFDé pRenol¢yghaal i phatic
am no conpounQihare used I n _an anpung on13 to 15% by weight of the

pol yexpoxi de. e ?ﬁﬂ&%ﬁmﬁﬁﬁﬁﬁr BAYFE t¥hpositions is confined in the main to
t he surfaci ng THe rpalisep@eaideamefaerably). Comprises ab. 18a8R291081byti :scl oses

ggduff; ?kl{g%?é Lhhe {&alSFifCurd! | ROrd95PLELRb1FPEY! €6 H68], NS,
0 gie alkyl substituted phenol from 3 to 85% and the
bituminous material from 30 to 65% by weight of the total
mixture. The compositions when combined with a hardening
agent, such as a cycloaliphatic amino compound are said to
cure to form a hard, durable homogeneous coating. The f' N
15 cycloaliphatic amino compounds are used in an amount from
3 to 15% by weight of the polyexpoxide. The use of such
resin comeSLtions is confined in the main to the o
surfacing of roads, pavements etc. ' _
U.S. Patent No. 3,629,181 discloses adducts suitable :
20 for use as curing agents for epoxide resins, comprising:
1. a polyglycidyl ether of a'polyphenol, which is.
liquid at room temperature, and, _
2. a cycloallphatlc or cycloallphatlc—allphatlc di-
primary dlamlne in which at least one of the primary amlno_

25 groups is bonded to an endocycllc carbon atom of the
cycloallphatlc rlng. _ o
The composition comprises from 1.5 to 2.7 moles of $\~)_

the diamino (2) per 1 epoxide equivalent. The adducts are
mixed with a liquid epoxide resin to provide a ready-to-

30 use composition suitable for the formation of lacquers,
coating materials, adhesives and-impfegnating, dipping'and“
casting resins. The compositions are said to be capable
of curing at room temperature and in order to promote
curing, cure promoting agents, such as phenols may be

35 added to the composition. The curing agent comprises up
to 18% by weight of the total weight of the ready-to-use



1." "a polyglycidyl ether of a polyphenol, which is liquid at room
-tenperature, and, 2: a cycloaliphatic or cycloaliphatic-aliphatic di-
primary diamne in which at | east ong of the primary am no 25 groups is
bonded to an endocyclic carbon atom P the tycl oal i phatic ring.. The
conposﬂ%ion conprises from1l.5 to 2.7 noles of the diamno (2) per 1

epoxi devqu valsfibos IBoRINUERS 26601 XEtmbbl Lt fohk U peROXbdEcRESk. L O

provide a rea use conpos ion ﬁe formation o

| acquers, coat$n@?%a}%¢|@m@praﬂhaguﬁé%ménql|nglﬁgna¥iﬂg agApBhRjCAnd
casting resinse,ghe £O"DQO&IH i mSE:aé:@pﬁél fl 6 ManGARSELLePf A6URDBICAter aem
tenperature and in order to te curing, cure promoiing SUCE
phenol s may beFeem t e%ﬂ%ﬁﬂt?g quﬁ%%%?? Eorm gHETRERIRY ggﬁﬂ? &b ses
up to 38% by vesdIxmtionh wmﬁchomwétvummﬁéquénthp beadgdéed- tsea sebbnd
conposi tion S o) P, 9,181
conpri si ng dlaﬁgﬁéﬁg %é%%gfggétéﬁgfé%e% #ééhy éﬁgﬂée“%aﬁﬁuﬁﬁ Exanpl e 1 of
Manuf act ur e, do notUc%fepéte$bo§P@ atiew, N%ut4ré?ﬁe90$o@hﬁﬁl°ses
storage- st abl g fb?éﬁfb amlnoSé%ﬁ@bﬁﬁﬂgmbfhsﬁﬂéifiébsEGHﬁHKEYaBeeﬁdﬁ?d to
SO

a second epOX|de

Speci ficati on F&S1 Q-%é% ﬁﬁzg é%g 3 é €E¥y%§%rg lacﬁgpé8ﬂ86uﬁ85aﬁsleve

speci iped for nmdre asappdxguring of the resin. There is no indication of
the intended use, or of properties such as cure
temperature, electrical ¢Onductivity, corrosion
resistance etc.

15

20

25

30

35
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resin curing agents and the use of nonyl phenol to achieve 10 nor e
rapid curing of the resin. There is no indication of the intended use,” or
of properties such ds cure tenperature, E?Ectrlcal conduct|V|ty, corrosion -

resi stance etc. 5 30,35 C ordln resent |nvgnt|on
there is provi ded ‘ip(féﬁ“(geﬁ?ertﬁ’t%rpéfeﬁﬁ'&b lé“’tﬁ q:j-} ’SP i RERYIRES
adhesi ve commwnnuq;ﬂeﬂparquuqﬁlnunahmuﬂekqubqaaammynmnkdtnnxmgtmo oF'hDre

0X roups y n
rount ' rom sy Sdnbristng?] (d)° ¥ polypie il ShdeP BpIhET g
and (c) phen&a‘@"gaﬁ‘@l K’FI wmlenmaﬂrmtpem Falerule c0(parats Igaski ght
per 100 pgart oraf a&&di(nﬁﬁ@()énfi@i@%ﬂ%n B eione 1*’513:&040 FesHad | 9P

o at Teact e B Yo, SAHER & Sl ash sty A 4 har dens at
room t enper atplemnolTle @ol yafhhydiplmmdl dpoyan eompond oy mrtm |&ns pawts
general pur p‘iﬁze weliyht FAP A pirte B¢ J89 LY WbdBlng.
The adhesive has an 1nsu1atlon resistance of at least
10 about 1 x 101°$2.and an initial volume resistivity of at
-~ = ' -least about 1 x 1013f2 cm, generates no electrolytic

corrosion, and hardens at room temperature.
The polyfunctlonal epoxy compound may comprise any
general purpose epoxy compound or epoxy resin having two

15 Or more epoxy groups per molecule. Examples of such
polyfunctional epoxy compounds having two or more epoxy
groups per molecule include Epon 828 (produced by Shell
Co., Ltd.), ¥YDF-170 (produced by Toto Kasei Co., Ltd.),
ESCN-220 (produced by Sumitomo Chemical Co., Ltd.),

20 Epiclon 152 (produced by Déinippon Ink & Chemicals Inc.),
ED-503 (produced by Asahi Electro-Chemical Co., Ltd.},
MK-107 (produced by Wilmington Chemical Co., Ltd.) and
DER-736 (produced by Dow Chemical Co., Ltd.). The epoxy
compound or resin preferably has an epoxy equivalent of

25 from 180 to 195.

_ The alicyclic amine is used as a curing agent,
and examples of those which can preferably be used | L'
include 4,4’'-diaminodicyclohexylmethane, 3,3’'~dimethyl-
4,4'-diaminodicyclohexylmethane, 1,3-bis(aminomethyl)-

30 cyclohexane, 2-amino-2-{4-amino-4-methylcyclohexyl)propane

and 3-aminomethyl-3,5,5-trimethylcyclohexylamine. )

Phenol or an alkylphenol is used as a cure
accelerator. An alkylphenol means a phenol derivative in
which the benzene nucleus has been substituted with from 1

35 to 5 alkyl groups, and examples include cresol, trimethyl-
- phenol, xylenol, p-tert-butylphenol, p- octylphenol,
~nonylphenol, laurylphenol and stearylphenol.



15° or nore epoxy groups per nolecule. Exanples of such polyfunctional
~epoxy_conpounds -havi ng two or nore epoxy groups per nolecule include Epon
828 (produced"by Shell Co., Ltd.), YDF-170 (produced by Toto Kasei Co., .
Lfd.)t;ESCN-ZZO (produced by Sumtono Chem tal Co., Ltd.), 20 Epi cl on 152
(produegd by Daini ppon Ink & Chemcals Inc.), ED- 503 (produced by Asahi

El ectrQ-«Chemical Co., Ltd.), MK-107 (produced by W/ nington Chenmi cal Co.,
Ltd.) and DER 736 (prodyced py p0w)Eha alra@@o’ o'ft @h)e cmﬁ o8ReX¥ncCeEFPOUNd

or resin preferably has an epoxy equival from1 95. The
alicyclic amluih%;RE&&FQ&;RPWﬁBﬁlﬂ@vaééﬁtf°é38wé?§nﬁp8§“5f 2h8§§ whi ch can

preferably be used | é , '
4, 4' -di am nodi cy%?%éfgcyﬁl{%etahane sgfa%?s@(d;m nomet #wggewe%ﬁ‘t G TR |

2- ani no- 2- (4- anEROXY- FOMPPUNG: O3h EPPXYp AGSife XeePing in nind THA"®
3- am nonet hy! - 3 pratiildale bpetits @wnylm chirdmg ratesn edldotimifeiol s

used as a cure accel.erator.  An alk eno
whi ch the benzed@SHARE ﬁé’?rﬁ ét m:dg%vsﬁ %%ﬁgglfp%%?&} kyl
groups, and exampyeyenticndhagesteristiiasedfy thepdhssives ef8ie amount of

p-tert-butyl pheggly 2?&@ %?¥ﬂ$ ﬂgﬂg”éugyaﬂloﬂéﬁﬁiélﬂﬁﬁﬁﬂtfﬁﬁked on the

stearylphenol l ending ratio of the co tio
' epoxy compound or epoxy reéin and compris s romrhé)to 40

parts by weight per 100 parts of said epoxy compound; and
the amount of phenol or alkylphencl from 10 to 60 parts by

10
weight per 100 parts of said epoxy compound. -

15 ' specifically, a particularly preferred amount of
the alicyclic amine is from 25 to 35 parts by weight for
4,4'-diaminodicyclo-hexylmethane; from 30 to 40 parts.by
weight for 3,3'—dimethy1—4,4'—diaminodicyclohexylmethqpe;
from 21 to 29 parts by weight for 1,3—bis(aminomethyl)—

20 cyclohexané; from 19 to 29 parts by weight for 2-amino-2-
(4-amino-4-methylcyclohexyl)propane; and from 20 to 28
parts by weight for 3—aminométhyl—3,§,S—trimethylcyclo—
hexylamine. The amount of the cure accelerator is o
preferably from 10 to 20 parts by weight for phenol; and

25 from 40 to 60 parts by weight for'an alkylphenol.

When the amount of the allcycllc amine is less 5.

than 15 and particularly less than about 10 parts by

30 ..weight, the stiffness of cured products decreases, and
when it exceeds 40 and particularly above about 50 parts
by weight, the amount of the amine which remains unreacted
increases to bring about a reduction in electrical
insulation ability and electrolytic corrosion resistance.

35 When the amount of phenol is less than 10 and
particular less than about 5 parts by weight, the curing
rate slows down, and when it exceeds 60 and particularly
above about 70 parts by weight, the stiffness of cured

products decreases.



the present invention, the follow ng anmount of each conppnent are used, .
based on 100 parts by weight of the epoxy conpound or epoxy resin, keeping .
in mnd the 5 practical aspects such as the curing rate, electrical )
insul ation characteristics and el ectrolytic corrosion prevention
characteristics of the adhesive. The aﬁﬂunt of the alicylic amne is g
stoichionetric anount based on the_e ound or epoxy resin and et

conprises from 15 t o' 33ResiTS %Elgh? bé?sﬁ@b bayeatypnsmay epR%kyin
conpound; asthé hecompoménoé phemoas oplas kit prens| Sobveddsioeb6.parts by

wel Ot per WORALLe ol oaheh SREXYy COUReMIia 1B the componSPecifically. a

particularly preferre anpun Ic amne Is from25 to 35 parts
by wei ght fasthesives ahn nbe cysral NexoPeEtheR®: from 30 to 40 parts. by
melghtbéor 3,3"- dlnETmy|pﬂe§enﬂlﬁﬁ%@ﬂdi?ﬂC&DﬁBXNénPIhﬁﬁEraﬁéGnlﬂlmgﬁeZQZQ
parts by me 3 opet c o]
parts by wel % ép r£¥§£§WE€4g§n?%% % é?gﬁé§€?)p§%92%é 1%nd
from20 to 1’2‘8'5 plawst?ﬂ' tRigmese o?xgmah?ﬁoneiﬂyghg exzoplefet Al cparss

hexyl am ne. aagmbfnwul hef the cure accelerator is preferably from10 to 20

parts by weight for nol m 40,.t0,60 parts b I ght f.or an
al kyl phenol . Wen t he® %%%nfe%lsgh%15Y|gﬁi?fbb%ﬂ1h% F@ I%§gm$ﬁ§% ngand
parti cld ar | sompxeatitem ebdnpldd pastmedsunedghy, theemetho@nefsIss Bured

products deggepsesnd as¥@Pidh PXELEEENEO and @@ﬁétsahaﬁlufabove about 50
parts by vel unt eact ed | pgreases

ht
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is given and-.voltage is applied were measured by the :
following test methods: o/
15 (1) The adhesive is coated at a thickness of 1
mm onto a poptioh_enclosed_within a test body (comb-form
electrode). | ' | |
(The comb form electrode is made of a solder
're51st free glass epoxy . board (grade, FR-4), its circuit
20 w1dth belng 0 8 mm and the space between c1rcu1ts ‘being
0.8 mm.) - -
(2) The adhesive is hardened at 25°C for 7 days.
(3) The test body is exposed to an atmosphere of
60°C and 95% RH for 1000 hours while causing .a DC of 100 Vv

25 to flow between the electrodes.
(4) Generation of electrolytlc corrosion is
macroscopically observed and judged. E\J

(5) After charging 500 vV for 1 minute between

the electrodes, insulation resistance is measured at 25°C.

30 Adhesion shear strength described in the examples
and comparative examples was. measured by the following “
test method: : S S _

(1) The adherend 'is a glass epoxy board of 2.0
mm-x 25 mm x 100 mm (length) and it - is used after

35 . defatting with a solvent. .

TR



isnsul ation ability and electrolytic corrosion resistance. 35

-\When t he anount of, phenol is less than 10 and particul ar | ess than about
¢ parts by weight, the curing rate sl ows down, and when it exceeds 60 and
particularly above about 70 parts by weight, the stiffness of cured
products decreases. -4- The adhesive of the present invention may
contafﬁ.other conmponents such as plasticizess, solvents, etc., which are
conver#ional ly contained in the commbn adhesives, in the usual proportions.
5 The present (2hvelbeoadhesiveeis| tostedtedtonanpeetienraPf 8hth

reference to thgnfol howsngnexasRber) BHtthé sorpRéel 651 tRE 2@nhébene, and
exanples. In thg exa ges, aLé Paris are b¥ mglgh ._gbtunesre3|§§£thy

described in th# Bﬁéﬁ%? 8 aRat1B* ILBRpaFBPTY R 5%p? s WasSABastr 8’ by the
met hod of JI'S Ka€®et, farniingntheéabobh besidsamibhaadbipder acl bp. othe

electrolytig copRak9PeUndehaderpdition wherein noisture is given and
voltage is applied were sured by the follow,ng test nethods; 1 -

(1) The adhesive is coa?gg apeﬁsPﬁ?E%ﬂEsgsoTaienﬂ?oﬁtse%sbg?tFﬁﬁégﬁcPssgd
within a test bbdms@oonbaterafebenmynile). (The conb-formelectrode i s nade
of a sol der Examples 1 to 9 and Comparative Examples 1 to 4

10 Preparation of adhesives used in Examples 1 to 9.and
comparative—Branples—i—and—2—
An alicyclic amine and phenol or alkylphenol were
0 added to a 225 ml glass container in compositions and
-/ amounts described in Table 2, and stirred at 60°C for 1
15 hour by means of a magnetic stirrer to obtain a uniform
mixture. To this mixture was added a polyfunctional epoxy
compound, and the resulting mixture was rapidly stirred at
room temperature by means of a mixer having a stirring
blade of 20 mm in diameter to obtain a uniform adhesive.

20 Preparation of adhesives used in Comparative Examples 1
and 2
The protocol used to prepare the adhesive
corpositions of Examples 1 to 9 was repeated using 4,4'-
diaminodiphenylmethane/Epon 828 adduct (Comparative
25 Example 1) and polyethylene glycoldiamine (Comparative
U/ Example 2) as the amine compound.

Preparation of adhesiveg used in Comparative Example 3

Polyoxpropylene-z-hydroxyf3-thiolpropane alkyl ether

and 2,4,6-tris(dimethylaminomethyl)phenol were added to a

30 225 ml glass container in an amount described in Table 1,
and stirred at room temperature for 15 minutes by means of
a mixer having a stirring blade of 20 mm in diameter to
obtain a uniform mixture. To this mixture was added the
polyfunctional epoxy compound, and the resulting mixture

35 Wwas rapidly stirred at room temperature by means of the
same mixer to obtain a uniform adhesive.



resist-free glass epoxy board (grade, FR-4), its circuit 20 w dth being .

s

0.8 mm and the space between circuits being 0.8 mm) (2) " The adhesive is
hardened at [err] for 7 days. (3) The test body is exposed to an . ,
at nosphere of [err] and 95% RH for 1000 hours while causing a DC of 100 V
25 to fl ow between the el ectrodes. (4)_p.Generation of electrolytics#"
corrosion is macroscopically observed ancfjudged (5) After chargi ng‘?OO \%
for 1 mnute khbwaeretrhistélcact rodes, insul ation resistance is nmeasured at

[err]. 30 %ﬂ@e%ﬂgsﬁg%%r %T'}%ha‘le%% el atﬁﬂ% e\ﬁe)”%“' es and

conparative exan‘gl es was neasur *Cest
adherend is a®@chsscassdy opsar @ Sflazsoewy Marﬁ?ﬁux amiotm (Meerigtus) and it

is used after characdelrdbtiicg welktk meaghvtent (e:xam(pa)esThe tadhesing is coated

Ont0 & POT T 0 RbaZaTUEX kBB B 4l $R0LTY) ORISR A5G 0T e adherend,

and adhesed t €r gl aSs €poxy "board ‘'of the’s
bot h boards vmchﬁfécl‘}ﬁrlidérthlsl gn Ph515SSaGl§@§Nv@0|a§dh§|0@él¢dd witd) no
Measur ement | @diedd ven %erteertaalsalrteeist(elonqiaraatimmxamwltee Hf. 5 Dimé i n.

Exanples 1 to r%s%'l‘isc%rﬂéarsﬂdv)he iR ey %ljiévﬂrfb tables
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}p" Preparation of adhesives used in Exanples 1 to 9[err] An alicyclic
s;am ne_and phenol- or-al kyl phenol were added to a 225 ml glass container in
conpositions and amounts described in Table 2, .and stirred at [err] for 1
15 hour by means of a magnetic stirrer to*obtain a uniformmxture. To
this nfxture was added a pol yfuncti onal epexy conpound, and the resulting
mxture was rapidly stirred at roomtenperature by means of a m Xxer having
a stirring blade of 20 nmin dianeter to obtain a uniform adhesive. 20
Preparati on of adhesives used in Conparative Exanrles 1 and 2 The protocol
used to prepare the adhesive conpositions of Exanples 1 to 9 was repeated
using 4,4'- di am nodi phenyl nmet hane/ Epon 828 adduct (Conparative 25

Exanpl e 1) and pol yet hyl ene gl ycol di am ne (Conparative Exanple 2) as the
am ne conpound. Preparation of adhesive used in Conparative %ﬁanple 3

Pol yoxpr opyl ¢ne- 2- hydr oxy- 3-t hi ol propane al kyl ether and
2,4,6-tris(djnet hyl am nonmet hyl ) phenol were added_ tQ a.30 P25 m gl ass
container in anount described in Table 1, andz§n5rE§d at om
tenperature for 15 minutes by neans of a mixer hgyiHg stifrfng bl ade of
20 mMmin diafefer to obtain a uniformmxture. T& tRi & ni xt e was added
t he pol yfunc{ibnal epoxy conpound, and the resul {1 ng ﬁﬁxture:§5 was
rapidly stirfed at roomtenperature by neans of the same m eg to obtain a
uni f or m adhesi ve.

R 3

3
100
8.9x10"?
3.5x10"°
3.2x10°
Observed
5

Comparative Exaﬁple
2 _
100
29
10
2.5x10"3
8.5x10"?
3.0x10*°
Observed
200

1
100

60

10

3.2x10'3

3.5x10%?

Observed
150

60°C/95% RH, 1000 hrs 8.5x10'°

Initial stage

Table of Composition and Performance of Adhesive

The number of days (at room temperature) required for the adhesive to harden
same performances as shown in the Table is about 2 for Examples 1 to 9

alkyl ether

15 PpPhenol

3,3’-Dimethyl-4, 4’ -diaminodicyclohexylmethane

1,3-Bis(aminomethyl )cyclohexane

‘2-Amino-2-( 4-amino—-4-methylcyclohexyl )propane
10 3-Aminomethyl-3,5,5-trimethylcyclohexylamine

4,4’'-bDiaminodiphenylmethane/Epon 828 adduct

Composition, Amount (Part) and Performance
Polyethylene glycoldiamine

Polyoxypropylene—-2-hydroxy-3-thiolpropane
2,4,6-Tris(dimethylaminomethyl )phenol
Generation of électrolytic corrosion

4,4’-Diaminodicyclohexylmethane

Nonylphenol

Cresol
Note:

Adhesion shear strength (kg/tmz)

Volume resistivity (Q cm)

Table 1

5 Epon 828
20 1nsulation resistance ()

25



-6- Characteristics The adhesives prepared as descri bed above were each T
coated onto a gl ass epoxy board, and the various characteristics were - .
neasured (Exanples 1 to 9 and .Conparative Exanples 1 to 3). Simlarly, the
sanme characteristics on a glass epoxy board coated with no adhesive were
measured (Conparative Exanple 4). The re®dfdts are shown in the foll ow:ng
tables. 10 15 20 25 30 35 [err] [err] [err] [err] o [err] [err] [®fF]
[err] -

9
100
30

6 7 8
100 100 100
25 35 30

Example

4 S
100 100
22
24

3
100
25

Table of Composition and Performance of Adhesive

2
100
35

1
100
30

propane alkyl ether

hydroxy-3-thiol-

hexylmethane
diaminodicyclo-
hexylmethane
4-methylcyclo-
hexyl)propane
trimethylcyclo-~
hexylamine =
glycoldiamine

cyclohexane

adduct

Table 2

(part) &_Eerformance
4,4'Diaminodicyclo-
1,3—Bié(aminomethyl)-
4;4'—Diaminodiphény1-

3,3’-Dimethyl-4,4'~
3-Aminomethyl-3,5,5-
- methane/Epon 828

Polyoxypropylene—-2-

Composition, Amount
Polyethylene

| Z—AmianZ—(4—amino—

5 Epon 828

10
15
20



X [err]

X

o [err]

érr] [err] [err] [err] [err]’ 0]
lerr] [err] ,-[err] - 10-
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As illustr

roomtenperature, it has becone possible to obtain excellent” vol une
resistivity and maintain a high insulation resistance even under a 5
condition wherein noisture is provided and voltage is applied for a | ong
period of time. Also, it has becone possible to conpletely prevent the
generation of electrolytic corrosion. Farlt%er, the adhesive of the p?@%ent

i nvention
the oper at

, sati sf act or| I Y 1 arscl:e&stee 1 O%tcfl qﬂm%’ {eataliflfe%% tchfat

|on condltlon has becone nar econe

possi bl e by tihe mresant iinMantian & pasn cf@"m?fzﬂﬂ%sﬁrve‘

fsat | sf aC; Oglhlpbéyaimfttt e d!:rmtd eHceldemt volamd ecreaﬁrl sa:tluh&yﬁ(und)nl y in the
i xation/adhesion of pants |n t ectri.c/ el ectroni ¢ a requiring

el ectric insdiat rLoarf"} Ll altﬂ nf“%ba]ttmﬂ sfs'llrftr?(i{ ng é‘ndlncagt{ |eang "Epi cl on

is a regist emm!dlrta}dm nmel«aﬁn el i tyren isnlp r@vidided @id vadtage Tfe drawi ng

shows a test a‘b’f}:tll.t:.%rd1 5 'lfbrld‘%etﬁfcld Yt tifu. elMEd, Gt has become
|nsulat|on/euectng)yt|c corr e€¥1 char act r| tics. 25.30 35 CLAI M5
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to comp y preven e generation of
electrolytic corrosion. Further, the adhesive of the
present invention satisfactorily hardens even at room
temperature, so that the operatlon condition has become
markedly lightened. Thus, it has become possible by the
present invention to provide an adhesive which can o
satisfactorily be put to practical use at room temperatute
not only in the fixation/adhesion of parts in the
electric/electronic area requiring electric 1nsulat10n
reliability, but also in potting and casting.

"Epiclon" is a registered trade mark of Dalnlppon Ink
& Chemicals Inc. o

' The drawing shows a test pattern used in the test

for electric insulation/electrolytic corrosion '
characteristics.

ated above, by applying the adhesive of the present invention at’
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153 A roomtenperature curable electrically insulating adhesive conprising
(a) a pol yfunctional- epoxy conpound having two or nore epo
mol ecul e, (b) at least 5 one alicyclic amine in an amount from 15 to

parts by weight per 100 parts of said epoxy conpound “H“El“t * ti“
al kyl plrenol in an anmpunt from 10 to 60 parts by weig
sai d eRgﬁy conpound 2. An adhesive asial ainmed in Cfai fn 1" i n whi ch

alicyclTc 10 anine is selected from 4, 4'-di am nodi cycl ohexyl net hane,
3, 3" - di- met hyCEAIMS - di am nodi cycl ohexyl met hane, 1, 3-

bi s(am nonet I)c C L 805

nethylcyclohgxyl) r%%%ﬁ:a%ﬁ%egagﬂ%%oﬁi¥%éf ag%ggfé%??%%Yhyng%Ptﬁegylan1ne
15 3.  An m%f eenprising () G ap xf@mctiamarl 2epaxyhrenpeuad

al kyl phenol K& e@&sdofrﬁw&éré?s& éfé é?hﬂ@?écu%&'eﬂﬁb at least

p-tert-b yI heno [ n eno | aury] ph
stearyl p icﬁﬁfh 1ne ﬁ% %“a%%& r&f?%1%§lég ggtEﬂFEﬁle as 20
her ei n descrwémghtmpérrEﬁ@rpamtst@famgidnnpd&ytémmﬁhwmﬂleand (c)

phenol or an alkylphenol in an amount from 10 to 60 parts

by weight per 100 parts of said epoxy compound.
2. An adhesive as claimed in Claim 1 in which alicyclic
10 amine is selected from 4,4'-diaminodicyclohexylmethane,
3,3'~-dimethyl~-4,4'~-diaminodicyclohexylmethane, 1,3~
J bis(aminomethyl)cyclohexane, 2-amino-2-(4-amino-4-
- methylcyclohexyl)propane and 3-aminomethyl-3,5,5-

trimethylcyclohexylamine.

15 3. An adhesive as claimed in Claim 1 or Claim 2 in which
the alkylphenol is selected from cresol, trimethylphenol,
xylenol, p-tert~butylphenol, p-octylphenol, nonylphenol,
laurylphenol and stearylphenol.

4. An adhesive as claimed in Claim 1 substantially as

20 herein described with reference to any one of the

Examples.




